Domain structure of the basement membrane heparan sulfate proteoglycan.
We have used proteolytic digestions and immunological reactivity to map regional domains of the 400-kilodalton (kDa) core protein of the heparan sulfate containing basement membrane proteoglycan from the Englebreth-Holm-Swarm tumor. Digestion with V8 protease caused the rapid release of numerous large peptides ranging in size from 80 to 200 kDa and a 44-kDa peptide. The 44-kDa peptide (P44) was stable to further digestion, but the larger peptides were eventually degraded to a 46-kDa peptide (P46). Both the P44 and P46 fragments migrate slower in the presence of a reducing agent, indicating intrachain disulfide bonding, and do not have heparan sulfate side chains. Antisera to the P46 fragment, however, did not react with P44 fragment, and the amino acid compositions of P46 and P44 fragments were different. This suggests that these two fragments were unrelated. Trypsin digestion of the proteoglycan immediately released a 200-kDa peptide (P200) that also lacked heparan sulfate side chains. Digestion of the P200 fragment with V8 protease produced the P44 and P46 fragments in the same temporal sequence seen with V8 protease digestion of the proteoglycan. Antisera to the P200 fragment reacted strongly with the P44 and P46 fragments. These results show that the P44 and P46 domains are contained within the P200 domain. The rapid release of the P44 domain indicates that it is located at one end of the core protein. The large size of these proteolytic fragments suggests the core protein contains considerable conformational structure, and the absence of heparan sulfate on the P200 domain indicates that the side chains are asymmetrically located on the core.